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Publication Title: 

POLYPROPYLENE RESIN COMPOSITION 



Abstract: 

PURPOSE:The titled composition is obtained by adding a specific inorganic filler 
of a specific particle size together with mica to a crystalline polypropylene, thus 
being suitable for use as an industrial material for automobiles and electronics, 
because it has improved toughness, heat-distortion temperature and impact 
strength. 

CONSTITUTION:The objective composition is obtained by using (A) 40-90wt%, 
preferably 60-80wt% of a crystalline polypropylene with an Ml of 1-60g/10min, 
(B) 5-40wt%, preferably 10-30wt% of mica with an aspect ratio of 5-120 and 
average particle sizes of 5-250mu, and (C) 5-40wt%, preferably 10-30wt% of 
calcium carbonate with an average particle size of 0.05-0.8mu, preferably cobalt 
calcium carbonate of 0.1-0.6mu average particle size or 5-40wt%, preferably 
10-30wt% of barium sulfate with an average particle size of 0.1-0.9mu, preferably 
of 0.3-0.9mu. 
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Specification 

1. Title of the Invention 

Polypropylene resin composition 

2. Claims 

1. A polypropylene resin composition 
comprising:(A) 40-90 wt% crystalline polypropylene, 
(B) 5-30 wt% mica, and (C) 5-40 wt% calcium 
carbonate with a mean particle size of 0.05-0.8 pm 
or barium sulfate with a mean particle size of 0.1-0.9 
pm. 

3. Detailed Description of the Invention 
(Field of Industrial Use) 

The present invention relates to a polypropylene 
resin composition that has excellent impact strength, 
has high rigidity and thermal deformation 
temperature, and is suitable as an industrial material 
in the fields of automobiles, light electric appliances 
and the like. 
(Prior Art) 

Mica has been used as a filler to improve rigidity, 
mechanical strength and the like in thermoplastic 
resins, and more particularly polyolefin resins (JP- 
58-17544-B, JP-58-17545-B). However, a major 



drawback associated with using mica as a filler for 
polyolefin resins is that the impact strength 
decreases dramatically. 

Further admixture of a rubber has been 
suggested in order to ameliorate this decrease in 
impact strength, but this addition caused decreases 
in rigidity and thermal deformation temperature, and 
a satisfactory solution has yet to be found. 
(Problems to Be Solved by the Invention) 

The inventors have conducted a comprehensive 
study aimed at the resolution of the above-described 
problems in the prior art and the results obtained 
demonstrated that rigidity and thermal deformation 
temperature are increased and impact strength is 
greatly improved if a specific inorganic filler having a 
mean particle size within a predetermined range is 
compounded, together with mica, with a crystalline 
polypropylene, and in this manner the present 
invention was completed. 
(Means for Solving the Problems) 

Thus, the present invention provides a 
polypropylene resin composition comprising (A) 40- 
90 wt% crystalline polypropylene (referred to 
hereinbelow as component (A)), (B) mica (referred 
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to hereinbelow as component (B)), and (C) 5-40 
wt% calcium carbonate with a mean particle size of 
0.05-0.8 pm or barium sulfate with a mean particle 
size of 0.1-0.9 pm (referred to hereinbelow as 
component (C)). 

Crystalline polypropylene of various types can be 
used as component (A) in accordance with the 
present invention, and the examples thereof include 
propylene homopolymer and block copolymers or 
random copolymers of propylene and a 
copolymerizable component such as ethylene; from 
among these propylene - ethylene block copolymer 
and propylene homopolymer are preferred. The melt 
index (Ml) of this crystalline polypropylene is 1-60 
g/10 min, preferably 2-10 g/10 min. 

The compounding ratio of the crystalline 
polypropylene is 40-90 wt%, preferably 60-80 wt% 
of the entire composition. If the compounding ratio of 
the crystalline polypropylene is less than 40 wt%, 
this results in an undesirable decrease in flowability. 
On the other hand, it is also undesirable that this 
ratio be more than 90 wt%, because the effect of 
improving rigidity and thermal deformation 
temperature is insufficient. 

Furthermore, mica is used as component (B) in 
accordance with the present invention. Mica with an 
aspect ratio of 5-120, and preferably 30-70, is used. 
Moreover, it is preferred that mica with a mean 
particle size of 5-250 pm be used. If the mean 
particle size is less than 5 pm, the effect of 
improving rigidity is small. On the other hand, if the 
mean particle size exceeds 250 pm, the surface 
appearance of the composition is degraded. It is 
further preferred that mica treated with a silane 
coupling agent be used. Such a treatment with a 
silane coupling agent can increase affinity. Various 
silane coupling agents can be used, and examples 
thereof include vinylethoxysilane, 

vinyltrichlorosilane, vinyltris(P-methoxyethoxysilane), 
Y-glycidoxypropyltrimethoxysilane, a- 
aminopropyltriethoxysilane 1 ,y- 

aminopropyltriethoxysilane, y- 
metacryloxypropyltrimethoxysilane, N-(3- 
(aminoethyl)- y-aminopropyltrimethoxysilane, N-bis- 
(p-hydroxyethyl)- y-aminopropyltriethoxysilane, N-p- 
(aminoethyl)-Y-aminopropylmethyldiethoxysilane; 
among these, compounds having an amino group 
are preferred. Treatment with the silane coupling 
agent is usually conducted by using 0.5-5 wt% 
silane coupling agent. 

The compounding ratio of component (B) is 5-40 
wt%, preferably 10-30 wt%, of the entire 
composition. If the compounding ratio of component 
(B) is less than 5 wt%, the effect of improving rigidity 
and dimensions is small; on the other hand, an 



JP-60-238341-A (2) 

undesirable consequence of the compounding ratio 
exceeding 40 wt% is that flowability decreases and 
surface appearance is inferior. 

Furthermore, in accordance with the present 
invention, calcium carbonate with a mean particle 
size of 0.05-0.8 pm or barium sulfate with a mean 
particle size of 0.1-0.9 pm is used as component 
(C). 

When calcium carbonate is used as component 
(C), the mean particle size thereof must be 0.05-0.8 
pm, and using colloidal calcium carbonate with a 
mean particle size of 0.1-0.6 pm is particularly 
preferred. If the mean particle size of calcium 
carbonate exceeds 0.8 pm, impact strength 
decreases, and if it is less than 0.05 pm, dispersivity 
is insufficient and the effect of improving impact 
resistance is not produced, which is undesirable. 

On the other hand, when barium sulfate is used 
as component (C), the mean particle size thereof 
must be 0.1-0.9 pm, and using barium sulfate with a 
mean particle size of 0.3-0.9 pm is particularly 
preferred. If the mean particle size of barium sulfate 
exceeds 0.9 pm, impact strength decreases, and if it 
is less than 0.1 pm, dispersivity is insufficient and 
the effect of improving impact resistance is not 
produced, which is undesirable. 

In accordance with the present invention, calcium 
carbonate or barium sulfate with a mean particle 
size within the aforementioned specific range must 
be used as component (C); the anticipated object of 
the present invention cannot be attained when 
compounds other than these two are used or when 
either of these does not have a mean particle size 
within the predetermined range. 



1 See Amendment No. 1 
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The compounding ratio of component (C) is 5-40 
wt%, preferably 10-30 wt% of the entire 
composition. If the compounding ratio of component 
(C) is less than 5 wt%, the effect of improving impact 
strength is small; and if the compounding ratio 
exceeds 40 wt%, flowability decreases, which is 
undesirable. 

The composition in accordance with the present 
invention consists essentially of the above-described 
three components (A), (B), and (C), but it can be 
also further compounded, if necessary, with a 
polyolefin resin modified with an unsaturated 
carboxylic acid or a derivative thereof. Here, a 
polyolefin resin modified with an unsaturated 
carboxylic acid or a derivative thereof means a 
polyolefin resin modified with an unsaturated 
carboxylic acid or a derivative thereof or a mixture of 
such modified polyolefin resin and a non-modified 
polyolefin resin; the preferred polyolefin resins are 
propylene homopolymer and block copolymers or 
random copolymers of propylene with another 
copolymerizable component such as ethylene. 
Examples of unsaturated carboxylic acids include 
acrylic acid, methacrylic acid, maleic acid, fumaric 
acid, itaconic acid, crotonic acid, citraconic acid, 
sorbic acid, mesaconic acid, and angelica acid. 
Furthermore, examples of derivatives thereof 
include anhydrides, esters, amides, imides, and 
metal salts, specific examples including maleic 
anhydride, itaconic anhydride, citraconic anhydride, 
methyl acrylate, methyl methacrylate, ethyl acrylate, 
butyl acrylate, monoethyl maleate, acrylamide, 
maleic acid monoamide, maleimide, N-butyl 
maleimide, sodium acrylate, and sodium 
methacrylate. Among these, maleic anhydride is 
preferred. 

No specific limitation is placed on the method for 
modifying a polyolefin with these unsaturated 
carboxylic acids or derivatives thereof, and such a 
modification can be conducted by using a variety of 
well-known methods. For example, it can be carried 
out by adding a radical initiator to a polyolefin and 
maleic anhydride and heating, optionally in the 
presence of a solvent. The reaction can be also 
conducted in the presence of another vinyl monomer 
such as styrene or a rubber such as a liquid rubber 
or thermoplastic rubber. Here, it is preferred that a 
modified polyolefin with an added acid content of 
0.5-10 wt% be used. 

Mechanical strength can be further increased by 
adding 0.5-5 parts by weight of this modified 



polyolefin to 100 parts by total weight of components 

(A) , (B), and (C). 

If necessary, various additives, for example, an 
antioxidant, a UV absorber, and an antistatic agent 
can be appropriately added to the composition in 
accordance with the present invention. 

The polypropylene resin composition in 
accordance with the present invention can be 
obtained by compounding the predetermined 
quantities of the above-described components and 
thoroughly kneading them by a dry kneading - melt 
kneading process, multistage melt mixing process, 
or pure melt mixing process. The kneading can be 
carried out by the usual method by using a Banbury 
mixer, a co-kneader, an extruder, or a twin-screw 
kneader, typically at a temperature of 180-250°C. 
(Effect of the Invention) 

As a result of compounding a specific inorganic 
filler having a mean particle size within a specific 
range, the polypropylene resin composition in 
accordance with the present invention has an impact 
strength greatly superior to that of the conventional 
compositions. 

Furthermore, the polypropylene resin composition 
in accordance with the present invention also has 
excellent rigidity and thermal deformation 
temperature. 

Therefore, the polypropylene resin composition in 
accordance with the present invention can be 
effectively used as an industrial material in the fields 
of automobiles, light electric appliances, and the 
like. 

(Working Examples) 

Next, working examples of the present invention 
are described below. 

Working Examples 1 to 10 and Comparative 
Examples 1 to 10 

Resin compositions were obtained by 
compounding the predetermined crystalline 
polypropylene (component (A)), mica (component 

(B) ), calcium carbonate or barium sulfate having the 
predetermined particle size (component (C)), and a 
modified polyolefin at the ratios shown in Table 1, 
dry blending, and kneading with a twin-screw 
kneader thereafter. The results of measuring the 
physical properties of the compositions thus 
obtained are shown in Table 1 . 

[crossed out, illegible signatory seal] 
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Table 1 





Component (A) 


Component 


Component (C) 




Modified 




Physical properties 












(B) 








polyolefin (*1) 


























(parts by weight) 














Crystalline 


Mica (wt%) 


Calcium carbonate 


Barium 


Izod impact 


Modulus 


Flexura! 


Thermal 




polypropylene 






(wt%) 


sulfate 




strength 


of 


modulus of 


deformati 






(wt%) 










(wt%) 






elasticity 


plastinitv 


on 




















(kgcm/cm) 


in tension 


(*4) 


temperat 




















(*2) 


(*3) 


(kg/cm 2 ) 


ure (*5) 




















(kg/cm 2 ) 




CO) 


Working 




























Example 1 


g 


80 




10 




10 








17.4 


18900 


23700 


78 


2 


a 


70 




10 


e 


20 








28.0 


20500 


25400 


80 


3 


a 


70 




20 


f 


10 








12.8 


21600 


27500 


86 


Comparative 




























Example 1 


a 


90 


c 


10 












9.9 


15000 


17100 


70 


2 


a 


80 


c 


20 












7.1 


19300 


23600 


82 


3 


a 


70 


c 


30 












4.5 


23600 


30300 


90 


4 


a 


70 


c 


10 


h 


20 








6.5 


18900 


23000 


77 


5 


a 


70 


c 


20 


i 


10 








6.0 


£. I zuu 


£.( zuu 


82 


ft 
o 


a 


70 


c 


20 




EPR (*6) 


10 






2*5 Q 


A ECAA 

15600 


4 CAAA 
16000 


69 


Working 




























Example 4 


a 


60 


d 


20 


e 


20 








17.2 


26900 


34400 


88 


5 


a 


60 


d 


30 


f 


10 








"7 A 

7.9 


29000 


39200 




6 


a 


60 


d 


20 


e 


20 








16.8 


30300 


37800 


94 


Comparative 




























Example 7 


a 


60 


d 


20 


h 


20 








*K ft 

o.o 


24400 


34200 


ftft 
00 


Working 




























Example 7 


b 


70 


c 


10 


e 


20 








9.3 


28700 


31300 


90 


8 


b 


60 


c 


20 


f 


20 








O A 

o.4 


34900 


A ACrtA 

40500 




Comparative 




























Example 8 


b 


80 


c 


20 












3.3 


27000 


30800 


92 


9 


b 


70 


c 


10 


h 


20 








2.7 


26500 


29500 


90 


Working 




























Example 9 


a 


60 


c 


10 






9 


30 




14.3 


20600 


25000 


80 


10 


b 


60 


d 


10 






9 


30 




10.1 


26200 


34100 


90 


Comparative 




























Example 10 


a 


60 


c 


10 






i 


30 




5.8 


21300 


25200 


78 



Note: 

a: propylene - ethylene block copolymer (Ml 6 g/10 mln, 

ethylene content ratio 9 wt%). 

b: propylene homopolymer (Ml 3g/10 min). 

c: mica with a mean particle size of 90 pm and an aspect ratio 

of 50 that was treated with a-aminopropyltriethoxysilane 2 . 

d: mica with a mean particle size of 40 pm and an aspect ratio 

of 30. 

e: colloidal calcium carbonate with a mean particle size of 0.15 
|jm. 

f: colloidal calcium carbonate with a mean particle size of 0.6 
jjm. 

g: precipitable barium sulfate with a mean particle size of 0.6 
pm. 

h: heavy calcium carbonate with a mean particle size of 3.8 
pm. 

i: colloidal calcium carbonate with a mean particle size of 0.03 
pm. 

j: barium sulfate with a mean particle size of 4.6 pm. 

*1: polypropylene modified with maleic anhydride (amount of 

added acid 5 wt%). 

*2: according to ASTM D256 (notched). 

*3: according to ASTM D638. 

*4: according to ASTM D790. 

*5: according to ASTM D648 (load 18.6 kg/cm 2 ). 



*6: ethylene - propylene rubber (Mooney viscosity MLm (100) 
24). 

Applicant: Idemitsu Sekiyu Kagaku KK 
Agent: Patent Attorney, KUBOTA, Fujio 
[illegible signatory seafl 
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Amendment to Proceedings (voluntary) 

June 18, 1984 
Commissioner of the Patent Office: WAKASUGI, Kazuo 

1 . Case Identifier 

Patent Application No. 59-91 925 

2. Title of the Invention 
Polypropylene Resin Composition 

3. Party Making the Amendments 
Relationship to Case: applicant 
Idemitsu Sekiyu Kagaku KK 

4. Agent 

Address: Nishikan Building 5 th Fl. f 1-1-10, Kyobashi, 
Chuo-ku, Tokyo 104 

Name: (7407) Patent Attorney, KUBOTA, Fujio 
Telephone: (275) 0721 

5. Object of the Amendment 

"Detailed Description of the Invention" section of the 
specification 

[stamp of Japanese Patent Office, datedJune 18, 
1984] 
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6. Contents of the Amendment 

(1) "a-aminopropyltriethoxysilane" (lines 5 and 4 from the 
bottom of page 4 of the Specification) is deleted. 

(2) "a-aminopropyltriethoxysilane" (lines 6 and 7 on page 
12 of the Specification) is replaced with "y- 
aminopropyltriethoxysilane" 



End 



Translation by Patent Translations Inc. 1-800-844-0494 mail@PatentTranslations.com 



